To all people who are looking for wonderful solutions for their challenging decision problems as to increase the happiness of themselves and our big society!

Po-Lung Yu
To my parents Dehbia 
Foreword I A New and Effective Paradigm for Challenging Problems in Changeable Spaces
Decision-making comes with life. Each person makes millions of decisions in his or her life, consciously, subconsciously, and sometimes unconsciously. It is easy to make decisions, but it is difficult to make good decisions. Simple decisions may come from biological instincts, rule of thumbs, educated guess and behavioural shortcuts, while sophisticated decisions count on data gathering, fact finding, situation analysis, reasoning, modelling with assumptions, optimization, and extension.
In the past three centuries, the study of decision-making process has evolved through the stages of "preoccupation with the rational,", "critiques and extensions of the rational tradition," "creation of fully articulated alternatives to the rational," and "a multi-perspective view of decision-making" (Anderson and Anderson 1977). Traditional decision models are normative and rational models. A general assumption is that "humans are rational and omniscient," and, consequently, possible alternatives in a fixed and seldom changeable set are available and the possible outcomes of each alternative can be fairly estimated. The normative approach, such as utility function-based models, describes how decision-makers ought to think in a given situation in order to find an optimal solution, when possible, or at least to achieve a satisfying solution. It is often criticized that the assumptions in normative/rational models are too restrictive and ignore the cognitive limitation of human beings. Bounded rationality and loss averse prospect theory are observable and proven human behaviours associated with decision-making. Cognitive decision models describe how we actually do thinking based on the fact that humans have limited capacity to process information and to allocate attention. They lack a supporting general theoretical framework and are often not operational and resort to the use of heuristics.
We are now in an era of change. The ever rapid growth in new and enhanced economic activities and technologies has improved our lives and changed the world we are in. Globalization is a direct consequence of intending to achieve economies of scale by sharing, willingly or unwillingly, in resources, expertise, risks, and responsibilities. Nowadays, crisis and opportunities all go globally with high complexity, diverse uncertainties, and new unknowns for us to digest and manage. Global warming and market meltdown with domino effects become part of our lives, while global supply chains and internet services significantly improve the quality of living. Challenging problems in nontraditional and unfamiliar territories pop up every day with continuous updates of information, facts, goals, and capabilities. Making decision is like sailing a boat in uncharted waterways to answer the calls for "Big Data Plus" and "Internet Plus." For most of these new problems, decision-makers often are vaguely aware of the knowledge needed to solve problem, or even have no clues at all.
Handling new decision problems certainly deserves new concepts and new approaches. Facing the challenging problems with unfamiliar uncertainty and insufficient knowledge, traditional models clearly reveal their limitations of not incorporating into consideration the human psychological/cognitive aspects and human creativity capabilities in generating new ideas for alternatives, and even restructuring decision problem parameters for solutions. Real-life decisionmaking involves parameters that are changeable, in particular, alternatives and criteria change as situation and psychological states of decision-makers change. Discovering and controlling the change of these parameters is a vital part of the process of solving challenging decision problems. The authors of the book emphasize that a complete decision model should be descriptive, normative, and prescriptive. To this end, they propose a new paradigm-Decision Making in Changeable Spaces (DMCS)-with effective tools to meet the challenge. It is proudly claimed that the proposed model is a considerable departure from the traditional optimization and decision-making framework for it incorporates human psychology and its dynamics and the possibility of restructuring the decision problem. This aspect has never been taken into account in such a comprehensive way in traditional decision and optimization models.
In the new framework, a decision process is carefully characterized by ten elements of decision elements, decision environment facets and human psychology dynamics. When a decision problem has some or all decision elements vary over time, we have a DMCS problem. Two critical concepts are introduced to this new arena-the competence set and acceptable/wonderful solution. Competence set is defined to be the set of knowledge, ideas, skills, know-hows, expertise, resource, effort, attitude, etc., required or necessary to solve a given decision problem. Covering and discovering decision problems are based on decisionmakers' competence sets. A wonderful solution is a solution, decision, or strategy such that when found, the involved decision-makers feel relaxed, relieved, and happy! Acceptable solution is not a wonderful solution, but acceptable to decision-makers. Such solutions really go beyond the well-known concepts of optimal solution, satisficing solution and compromise solution. Optimization in Changeable Spaces (OCS) is a major tool of DMCS based on the theory of Habitual Domain, its expansion principles and the concept of competence set to characterize and evaluate the progress of decision-making to reach acceptable and wonderful solutions. Habitual domain theory makes it possible to model the dynamics of psychological states of decision-makers in the decision-making process, while the expansion principles offer the possibility of restructuring the decision problem, and generating new ideas, strategies, and wonderful solutions to get out of the decision traps and/or to cover some needed or targeted competence set. Consequently, DMCS modelling is operational and has a theoretical framework to support it. It is indeed a new paradigm of decision-making! One of the authors of this book, Prof. Po-Lung Yu, is a world-renowned distinguished scholar in decision science. He is a pioneer of multiple-criteria decision-making and the founder of habitual domains. His works on cone-ordering, non-dominated solution, habitual domain, competence set, conflict resolution, and winning strategies all represent major breakthroughs in the field. He encouraged me to enter the doctoral programme under his supervision. Then, we spent 6 years together and worked on various research problems in multiple-criteria decision and Habitual Domain (HD) analysis. In 1986, I fortunately joined Prof. Yu's first class of HD theory and decision-making at University of Kansas. After many years, I still have a fresh memory of when he told us his initial thought and motivation to build HD theory with a great enthusiasm and sense of humour. I was not only in one of the first groups of students learning HDs from him, but also an observer watching the birth of this new theory. Professor Yu has been one of my most respected scholars and a very important person in my life.
When I finished reading this book, I found that Prof. Yu has actually realized his dream of building the theory of HD and changeable spaces, of course, with the support of his co-author Prof. Larbani, to deal with the challenging problems in decision-making, which cannot be solved by the known decision-making techniques.
My understanding is that the contributed theory has four major components: changeable spaces, HD, competence sets and wonderful solutions. The book has first classified decision-making problems as routine, mixed routine, fuzzy, and challenging problems. Note that the fuzzy problem differs from the known fuzzy set/logic problem. Such a classification goes beyond the traditional definition of decision-making problems. A real-life decision problem can be captured as a decision-making in changeable spaces (DMCS), which involves five decision elements and five decision environments for describing the decision dynamics. To solve these problems, one needs to expand his/her HD and competence sets, the collection of ideas, concepts, habitual ways of behaving, acting and reacting in our brain, and their formation and dynamics, to comprehend the nature of the problems and solve it. This indicates that any known decision-making technique lacks the ability of dealing with most of decision-making problems, especially fuzzy and challenging problems as it hardly can handle the dynamic nature of a real-life decision-making problem. The eight hypotheses of HD theory serve as guidance to decision-makers' behaviours when he/she faces a decision-making problem.
A wonderful solution to a DMCS problem can be reached by expansion of HD using three tool boxes of HD theory, called 7-8-9 principles: 7 self-empowering operators, 8 basic methods of HD expansion, and 9 principles for deep knowledge. The wonderful solutions could bring wisdom to decision-makers and can be shared with others. According to the authors, the wonderful solution is not the well-known mathematical notion of "optimal solution," but a solution to a real-life DMCS problem that makes the decision-maker feel relaxed, relieved from his pain or frustration, and happy. Moreover, Profs. Yu and Larbani showed the mathematical process of obtaining such a solution, which confers a strong scientific basis and value to the proposed theory. In addition, the book presents a wide range of applications to management, economics, social and political DMCS problems to illustrate the developed DMCS problem resolution procedures. The book also provides HD-based innovation dynamics, which may potentially contribute to current information technology innovation trend around the world.
Albert Einstein said: "imagination is more important than knowledge. For knowledge is limited to all we now know and understand, while imagination embraces the entire world, and all there ever will be to know and understand." If we say that expansion of HD is an imagination, a wonderful solution derived from the imagination will raise us up from any challenging problems to reach a comfortable decision relieving "the pain and frustration of all people of concern" as the authors described in the preface of this book. Is We are facing challenges which seem to be unprecedented and unique to our evolutionary stage and current generations. So, clearly, also our understanding, adaptability and problem-solving paradigms should be new, fresh, unprecedented, and customized to our specific evolutionary contexts. We have to learn again, learn for the future, not for the past.
I have known Po-Lung Yu since 1969, who, as a young professor at Rochester, took under his wings even younger Ph.D. student. Po-Lung was a fresh Ph.D. from Johns Hopkins University, specialized in differential games; I have taken quite a few courses with him on differential gaming. It was a different world, then. But I wanted to do decision-making under multiple criteria-and so did Po-Lung. So, it happened, successful thesis was defended and a new, wonderful field of MCDM was launched.
But, neither of us has stayed with the field and its latter-days overwrought and often hopeless technicalities. Now I read in authors' Preface that "These [current] models constitute a considerable departure from the traditional decision and game theory models." I am very proud of my teacher, who has continued to learn, change, and adapt to our changing world. I believe that it should be so: the world would be much happier place if we all continue to change, learn new things that are needed, and discard the old as it has run its course.
So, here is Po-Lung's new book about "wonderful solutions," His student also went on, into equally wonderful and untilled fields of evolutionary economics, transformation and metamorphosis, trying to answer fundamental question: What is going on and why? How do we adapt to our new understanding? What new opportunities are brought forth, to be used, exploited and enhanced for the benefit of future generations?
Learners, seekers, and pathfinders will always be needed, even though not always welcome, understood, or appreciated. But, for the seekers, the world remains wonderful, no matter what.
For the readers of this book, there are many new and even surprising concepts, many unexplored areas of problem formulation, solution and implementation. Just take them in: habitual domains, changeable spaces, behaviour dynamics, knowledge extraction, etc. But there are also inspiring chapters on solving real-world problems and subsequent innovation dynamics, helping to comprehend the world, adapt to it, and use the new, open spaces of opportunities towards the betterment of an individual and the world.
I have no hesitation in recommending this book for our times of conflict. Solving new problems, dissolving old conflicts, identifying new challenges-the capability this book aspires to provide and nurture in open and seeking minds. Such capability can never go stale, as it is continually tested, renewed, and expanded by the changing world itself. With this book, the reader will take the first step towards the lifelong revelation and adventure of knowing.
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Preface
Everyone is looking for good solutions for challenging problems; however, a wonderful solution is better than just a good solution. A good solution, through implementation, lets us achieve our goals. Wonderful solutions are, usually, beyond people's imagination (Habitual Domain). After effective implementation, they let us reach our goals and relieve the pain and frustration of all people of concern. Thus, every participant gets victory, enjoys happiness, and says it is wonderful. The reader and we will be smiling and saying, hey this is just great and wonderful.
This book explores how to find good solutions or strategies and build wonderful solutions for challenging problems using Habitual Domain concepts. Many real-life challenging problems are used to illustrate the ways to construct wonderful solution throughout the entire book. The book has effective tools, methods, and real-life examples that the reader would enjoy reading.
First, let us ask: "Everyone is a priceless divine entity having almost unlimited potential power. Why achievements and happiness of people are so much different?" This is because they have different thoughts, thinking processes and actions so that in front of problems they use different concepts, tools and methods. As such, the consequences are different. Let us consider two persons, say, Alpha and Beta, of different behavioural patterns as follows.
Alpha has no awareness in front of a decision problem, his thoughts can lead him to decision blinds or decision traps as to make wrong decision. In competition or gaming, because of unawareness, he may get into a losing situation. Because being unaware of his unlimited potential, he does not know how to continuously innovate himself, and as such, his achievements could be much limited than expected.
On the other hand, Beta has large, liquid, and flexible Habitual Domains (collections and dynamics of his thoughts), he is able to see the implicit, hidden and explicit decision parameters in front of challenging problems. He is able to avoid decision traps and blinds as to make good quality decisions. In competition and gaming, because his mind or Habitual Domain is large, he will not only try to get victory for himself, but will make sure all people of concern get victory as well. He knows he is endowed with unlimited potential, has ability to expand his Habitual Domain and deepen his thoughts as to continuously upgrade his human software. Think of the two person, Alpha and Beta, described above. Who will have better achievements and more happiness?
Please ask yourself the following questions. Do you have confidence in yourself? Do you want your life full of happiness? Do you like people surrounding you to be as happy as you? Would you like to upgrade continuously your life and happiness?
Humans have many life goals they want to achieve such as health, success, confidence, happiness, etc. How to achieve them? These are some main concerns we want to discuss in this book. In search for achieving these goals, we often have to face challenging problems. We need a systematic method to discover decision blinds and decision traps. In competition and gaming, we need to consider all explicit and implicit participants and parameters as to build win-win solutions. At the same time, we need to be able to relieve our pains and frustrations and those of all people of concern such as friends, employees, suppliers, supply chain partners, customers, etc. Therefore, we could successfully increase our charisma, happiness and value of life. Would you like to be this kind of person? This book, talking about wonderful solutions and Habitual Domains, can help you.
From ancient times, wherever there are people, there are choice and decision problems. In history, Eastern and Western, there are records of wonderful solutions or strategies that were used to solve challenging problems, but there is shortage of systematic introduction and discussion of how to help people find and build thoughts as to construct wonderful solutions.
We want this book to make up this shortage so that the reader, after reading it, will have better, quicker, greater, and more flexible mind and Habitual Domain as to effectively build wonderful solutions to relieve the pain and frustration of himself and other people of concern. Therefore, he will naturally attract more people happily surrounding him. People will welcome him and he will naturally have attractiveness and charisma.
After reading this book, wonderful solutions and Habitual Domain will be implanted in your mind. If you could nurture these thoughts and method, use them frequently and repeatedly, you will naturally become skilful and be able to solve challenging problems with wonderful solutions. The book can help you utilize your endowed unlimited potential as to successfully reach your goals, and make your life full of success and happiness.
One of the authors, Prof. Yu, (with Business Administration undergraduate degree of National Taiwan University), studied at Johns Hopkins University beginning 1965 in Industrial Engineering and Operations Research with hope to learn how to get the best solutions for problems. He learned the decision skills using optimisation techniques, mathematical analysis, game theory, differential games, etc. He finished his doctorate degree in 3.5 years. As his dissertation supervisor is Prof. Rufus Isaacs, the founder of differential games, he quickly became one of the well-known scholars, often giving keynote speeches at conferences. Pretty frequently, one question occupied his mind (attention). Who makes decisions? Who makes strategies? It is human. However, human psychology and human nature are seldom discussed in traditional decision analysis and game theory. In 1977, when he got a distinguished professorship from University of Kansas, he began devoting much effort in research exploring decision-making and human behaviour. He extensively read on psychology, social psychology and even took classes in neurophysiology. Yu started the study of decision-making processes as a dynamic process that involves the main functions and abilities of human being with his brain as a centre for storing and processing information. He incorporated the human psychology, cognitive abilities, human body as a whole, and the environment into a dynamic system called Human Behavioural Mechanism without the assumptions of traditional models. Eventually, he integrated the findings of psychology, neural science, decision theory, system sciences, optimal control, game theory, management science, etc., into Habitual Domain theory, including the dynamic Human Behaviour Mechanism.
At the beginning of developing Habitual Domain theory, he used mathematical analysis and system science; he discovered that mathematical language is too abstract, not easily understood and applied by general readers. He believes that a theory must be clearly explainable by simple languages. Otherwise, the theory may be difficult to be accepted and applied. Therefore, he extensively reviewed and studied historical cases where wonderful solutions or strategies were found, as well as proverbs around the world, including religion classics. From reading and exploring the collected and compiled documents, he analysed and collected thousands of possible ways to find wonderful solutions. He simplified and classified these possible ways into three tool boxes: 7 self-empowering operators, 8 basic methods for expanding Habitual Domains, and 9 principles for deep knowledge. Each method in each tool box can enrich and expand Habitual Domain, and help us find wonderful solutions. For ease of presentation, in this book we call these 3 tool boxes as the 7-8-9 principles of deep knowledge.
In 1986, Prof. Yu began teaching Habitual Domain theory and decision-making at University of Kansas. Fortunately, his classes became popular, including graduate and undergraduate students. At the same time, he also got the attention of the previous chairman of Sprint, the third largest telecommunication company in USA, Mr. P. Henson, who invited him as an advisor. Mr. Henson liked Habitual Domains. He said that Habitual Domains changed his life. He generously helped printing 100,000 copies of Habitual Domain book, distributing it to many libraries and friends with the hope that Habitual Domain will be known and benefit millions of people.
We hope to present this book in such a way that it is interesting, lively, and the readers enjoy reading it and gain much useful concepts and methods to construct wonderful solutions as to enrich their lives. We are grateful to you for reading this book because your reading gives us great encouragement and makes us feel we are useful people as to provide concepts and methods to relieve the pains and frustration of yourself, your friends and all the people surrounding you, therefore create happiness.
The other author, Larbani, is Professor at IIUM University in Kuala Lumpur, Malaysia. In 1981, he began his studies in mathematics and operations research at University of Science and Technology USTHB, in Algiers, Algeria. Since that time, he was interested in real-life problem-solving and decision-making and relieving pain and frustration of people.
After finishing undergraduate studies, he pursued a Ph.D. degree in differential equations and optimal control at Odessa State University in Ukraine that he completed in 1991. He devoted many years of research to developing traditional decision-making models involving different types of uncertainty, including game theory and multiple-criteria decision-making. A decade ago, he met with Prof. Yu in a conference at Tokyo Institute of Technology. He was strongly attracted by Yu's Habitual Domain theory. After a fruitful and historical discussion with him, Larbani and Yu started a decade long of collaboration and cooperation to develop decision models based on Habitual Domain theory, which resulted in publishing a series of joint works introducing new decision and game theory models based on Habitual Domain. These models constitute a considerable departure from the traditional decision and game theory models. The content of this book goes beyond and extends some of these joint works.
Now we invite you to enjoy reading this book about wonderful solutions and Habitual Domain and their applications. 
